The edge and bulk structure of Landau levels (LLs) in a wide channel at the ν = 1 quantum Hall regime is calculated for not-too-low temperatures,
Temperature effects on the enhanced spin-splitting, the position of the Fermi level within the exchange enhanced gap and the renormalization of edge-states group velocity by edge states screening are considered. It is shown that the maximum activation energy G in the bulk of the channel is determined by the gap between the Fermi level and the bottom of the spin-down LL, because the gap between the Fermi level and the spin-up LL is much larger. For the maximum value of G, it is shown that the renormalized group velocity v g ∝ T for T → 0 and, in particular, the condition of not-too-low T can be satisfied for 4.2 T 0.3 K. In other words, the regime of not-too-low temperatures regime can be achieved even for rather low T .
Typeset using REVT E X
A number of works have been devoted to study the influence of Coulomb interactions on the edge states of a two-dimensional electron system (2DES) in the presence of a strong magnetic field. [1] [2] [3] [4] [5] [6] Quite recently, [7] the spatial behavior of the Landau levels (LL's) for a wide channel at the filling factor ν = 1 was studied in the limit of very low-
g /k B ℓ 0 , using the generalized local density approximation (GLDA) in which exchange and correlation effects, especially due to the edge states, are included. g independent on T exhibits a strong decrease due to correlation effects.
In this work, we extend the previous approach of Ref. [7] for not-too-low temperatures,
relevant. [8] In particular, we study here the temperature effects on the enhanced spinsplitting for the 2DES in a wide channel within the ν = 1 quantum Hall regime, the position of the Fermi level within the pertinent exchange enhanced gap and the renormalized edgestates group velocity v g , which can be strongly dependent on T .
We consider a wide symmetric channel along the x axis in strict two dimensions with a strong uniform magnetic field B in the z direction. In the absence of exchange and correlation effects, we take the confining potential V w (y) = 0 in the inner part of the channel and V w (y) = m * Ω 2 (y −y r ) 2 /2 at the right edge, y ≥ y r , and Ω is the confining frequency. We assume that V w (y) is smooth on the scale of the magnetic length ℓ 0 ; i.e., Ω ≪ ω c . Extending the GLDA for T = 0 of Ref. [7] on not-too-low T , in particular, by using some results of Ref. [8] , it follows that the energy spectrum E 0,kx,1 of lowest spin-up LL (n = 0, σ = 1)
of the interacting 2DES for r 0 = e 2 /(εℓ 0 ω c ) 1 can be obtained from the solution of the single-particle Schrödinger equation with the Hamiltonian H = H 0 + V xc (y), where a self-consistent exchange-correlation potential, smooth on ℓ 0 scale, is given by
Here E 0,kx,1 = ε 0,kx,1 +ε 17) of Ref. [7] as for E 0,kx,1 now we have a very different expression,
where
being the Fermi energy renormalized both by exchange and correlations and Θ(k x −k r ) is the step function. The edge of the (n = 0, σ = 1) LL is denoted by y (2) comes from the exchange interaction, where the additional factor k bulk (r 0 ) < 1 takes into account the decreasing of the many-body contribution due to the weak "bulk" screening of the fully occupied LL caused by inter-LL virtual transitions. For assumed conditions k bulk (r 0 ) is well approximated by a factor calculated exactly in Ref. [7] , for the bulk of the channel, For instance, we find k bulk (r 0 ) are 0.79, 0.74, 0.70, 0.66 and 0.63 for r 0 = 0.6, 0.8, 1.0, 1.2, and 1.4, respectively. For r 0 << 1, k bulk (r 0 ) tends to 1 and the well-known exchange contribution is recovered. In the last term of Eq. (2), the function r s 00 (q x ), dependent on ℓ T , is presented in Ref. [8] and the functions F 1 and F 2 are given by
and
where F (q y ) = π |q y | ℓ T / sinh(π |q y | ℓ T ). The group velocity of the edge states
, renormalized by exchange and correlations, is determined by a positive solution of the equatioñ
e0 /B being the group velocity in the Hartree approximation. Here E
(1)
F 0 /|e| is the electric field associated with the confining potential V w (y) at y = y
r0 and ∆
(1) (2) and (5) provide the self-consistent scheme to calculate the LL spectrum in the GLDA for not too-low temperatures. We observe that forṽ 
, is then written as
whereṽ g ≡ṽ g (v (6) it was used for the term ∝ (k In Fig. 1ṽ g is depicted as a function ofṽ In Fig. 2 , using Eqs. (5) and Eq. (6), we plot G a and (δG/10) as a function ofṽ H g . In the solid and dashed curves we used the same parameters as in Fig. 1 . G a is represented by the curves with a negative slope while the curves with positive slope represent (δG/10).
Here we use the value of the confining frequency Ω = 8.2 × 10 11 s −1 , which is slight larger than Ω = 7.8 × 10 11 s −1 obtained in Ref. [9] . In this case ω c /Ω = 50. We observe that the maximum of G a and the corresponding minimum of δG are kept forṽ In Fig. 3ṽ g is shown as a function of T by solid curves forṽ In Fig. 4 we show the energy spectra as a function of 
